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Conclusions: 1) The angiographic variables considered were not prediclive
of F or Me. 2) Restenosis ocurred more frequenlly in long and non calcified
lesions.
logistic regression manner, the following was obtained:
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Angioscopy has shown to be superior to angiography in detecting intra-
luminal post-PTCA changes. This randomized study was conducted to com-
pare angioscopic results of rotational alherectomy (RA) vs balloon angio-
plasty IBA) in 43 patients with stable angina. Forty five lesions were randomly
assigned to RA (n = 23) or BA (n = 22). We included lesions located 2 cm
distal from the ostium of the vessel and in a straight segment. Restenotic or
graft lesions were excluded from the study. RA consisted in rotablation with
a single burr (75% of coronary diameter) followed by adjunctive BA (mean
total inflation duration ~ 275 ± 145 sec, mean maximal inflation pressure =
5 ± 2 Atm). BA consisted in 2 to 5 balloon inflations Imean lotal inflalion dura-
tion = 356 ± 168 sec, mean maximal inflation pressure: 8 ± 2 Alm). Balloon
size was chosen for a ratio: artery diameter/balloon diameter close to one.
Angioscopy (4.5F lmagecath angioscope) was performed immediately after
the procedure. Abnormal angioscopic findings included the presence of: 1)
flaps, graded from 1 to 3(1: intimal: 2: protruding into ~50% of the lumen:
3: protruding into >50% of the lumen). 2) Ihrombi, graded from 1 to 3 (1: flat
deposits; 2: protruding but non-occlusive: 3: occlusive), 3) subintimal hem-
orrhage. The 2 groups were comparable for clinical data and angiographic
lesion appearance.
Results: Angiography showed comparable results in the 2 groups. Success
rate (residual % diameler stenosis <50%): 91 % vs 92% and final % diam-
eter stenosis using Philips DCI automated OCA: 33 ± 13% vs 30 ± 10%
were similar in RA and BA groups respeclively, as well as rate of dissections
(NHLBI classification): 3 in the RA group (grade A in 1, grade B in 2) com-
pared with 7 in the BA group (grade A in 1, grade B in 5, grade C in 1), (p ~
NS). Nevertheless, on angioscopy, flaps were observed less frequently after
RA(n = 6, 26%lthan afler BA(n = 13, 59%)and were also less severe (grade
1 in 4, grade 2 in 2 and grade 3 in none) than after BA (grade 1 in 4, grade 2
in 4 and grade 3 in 5), (p < 0.05). There was no difference in the incidence
of angioscopic thrombi (4 after RA, 7 after BA) or subintimal hemorrhage (4
after RA. 3 after BA) between the 2 groups. There was no angioscopy-related
complicalions.
Conclusions: On angioscopy, rotational atherectomy wilh adjunctive bal-
loon augioplasty leads to less frequent and less severe intra-luminal abnor-
malities than balloon angioplasty, with less intra-luminal flaps. Whelherthese
findings are of clinical significance remains under invesligation.
Boris D. Nunez, Edward 1. Keelan, Amir Lerman, Stuart T. Higano, Kirk N. Garratt.
Rich A. Nishimura, David R. Holmes Jr.. Mayo Clinic, Rochester, MN
The effects of Rotational Athereclomy (PTCRA) and adjunctive balloon an-
gioplasty on the coronary microcirculation were studied with a Doppler-Flow
wire in 10 patients (Pts) with single discrete subtotal stenoses in one coro-
nary artery (LAD = 5, RCA = 4, LCX = 1).
Methods: TIM I-grade Flow was determined for each vessel. Using a cine
proyeclor equipped with fra me counter, the number of cineframes required
from initiation of the contrast injection 10 opacification of a specified distal
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Angiopeptin restenosis study, a randomized restenosis trial of placebo vs bo-
lus subcutaneous angiopeptin (no effect). During the 12-month follow-up pe-
riod, major cardiac events (death [1.2%], Ml [2.7%], or any revascularization
[31.9%II occurred in 34.4% of patients. Target-lesion revascularization (TLRI
(PTCA or CABG based on clinical sites assessment of symptom status and
angiography) was required in 25.4% patients; non-TLR (remote sitesl was
performed in 12.3%. Angiographic follow-up (FUI was obtained ~6 months
after PTCA and quantitative analysis (ImageComm) was performed. A Re-
ceiver Operating Characteristic (ROC) curve was constructed to determine
the predictive value of the FU % stenosis for TLR and any late cardiac event
(Figure). The predictive value of FU % stenosis was higher for TLR 1~50%:
sensitivity, 87%; specificity, 78%) than for any cardiac event(~50% stenosis:
sensitivity, 72%; specificity, 79%). attributable to the occurrence of non-TLR
events. We conclude that: 11 clinical and angiographic outcomes are corre-
lated when TLR is used as an endpoint for clinical restenosis; and 21 non-
target lesion events may contribute to the observed discordance between
angiographic and clinical outcomes within the 12 months following PTCA.
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In order to determine if angiographic factors are predictive of Failure (F). Ma-
jor Complications (Me) or Restenosis (R) after Rotational Atherectomy with
Rotablator, 16 angiographic variables were analyzed in 243 coronary arter-
ies of 228 patients using a multivariate logistic regression technique (quasi
Newton method and maximal probability technique).
F was defined as the impossibility to complete the procedure; MC as the
occurrence of O-wave myocardial infarction, in-hospital death or the need for
emergency bypass graft surgery; R as recurrent ischemia due to an angio-
graphic reduction of the lumen of the culprit vessel within 6 months following
the procedure.
Angiographic variables analized were: 1: Vessel treated. 2: Type of ob-
struction (A-B-C Task Force AHA-ACe). 3: Lesion lenhgth. 4: Lesion eccen-
tricity. 5: Lesion angulation. 6: Lesion calcification. 7: Ostial lesion. 8: Lesion
at a bifurcation. 9: Restenosed lesion. 10: Preprocedural stenosis. 11' Post-
atherectomy stenosis. 12: Final stenosis. 13: Difficult access. 14: Number
of vessels diseased>70% (1 vessel/multiple vessels). 15: Ejection fraction
«40%1>40%).16: Arterial diameter «3 mml>3 mml
Primary success rate was 95.5% (232/243 arteries) and MC rate was 1.7%
(infarction 2 cases and coronary surgery 2 cases, no deaths were recorded).
F occurred in 6 cases.
None of the covariates analized was statistically significant for F or MC. R
was observed in 28.3% of cases and was 1.86 times more likely in longer
lesions (p < 0.03) and 2.54 times more likely in non calcified lesions (p <
0.04). When lesion length and the presence of calcium were associated in a
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Superior Outcome with Rotational Atherectomy
Combined with Balloon Angioplasty Compared to
Balloon Angioplasty Alone: Results of a Case
Control Study
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rotic debris from the ROTA site as defined by regional transient dysynergy
resolving completely by 24 hours post ROTA. Microinfarction in the setting
of myocardial stunning is an additional explanation for this phenomena, and
the prevalence of microinfarction in the setting of stunning has not been
determined. We screened selected patients with transient WMA post-ROTA
for troponin I, myoglobin and CKMB release as a screening for myocardial
necrosis.
Results: We studied 9 patients: 8/9 male, 7/9 LAD lesion, 2/9 RCA lesion.
All patients had adjunctive post ROTA balloon angioplasty except one who
required a 3.0 mm Cook stent. In this welect patient group wall motion was
normal in all patients before intervention and within 24 hours following ROTA.
Following ROTA peak onset of WMA ranged from 5-27 min, mean maximal
%WMA 28.3% ± 11.89%, and median time to full recovery of wall motion
was 88 min ± 655 min.
Evidence of myocardial necrosis (positive markers) was present in 3/9 pa-
tients following ROTA with the evolution of transient ECG T wave abnormali-
tics 3/3, increased CKMB > 7.5 ng/ml (range 25-72) 2/3, increased myoglobin
level 2/3 and increased troponin I > 1.35 ng/ml (range 3.88-15.9) in 3/3 pa-
tients. None of the remaining patients developed any indicator of myocardial
necrosis.
Compared to BA alone, RAIBA resulted in a larger final MLD, greater acute
gain and less severe % stenosis and extent of dissection. These data indicate
that the acute angiographic outcome achieved by combining RA and BA is
superior to that of BA alone.
The ideal burr size for rotablator atherectomy (MRA) is unknown. MRA was
performed on 160 consecutive patients and reference artery diameter, di-
ameter stenosis (OS) baseline, DS after MRA. and final OS were measured
by quantitative angiography. Final burr to artery (B/A) ratios were calculated
and divided into two groups: B/A < 0.7 (n = 112) and B/A > 0.7 (n = 48).
Ouantitative angiographic results, composite major angiographic complica-
tions (severe dissection, perforation, no reflow, and abrupt closure) and ma-
jor clinical complications (death, bypass surgery, and myocardial infarction)
were analyzed for both groups. Baseline OS was 70% in both groups.
David C. Burkey, Barry L. Sharaf, Nicholas J. Miele, David O. Williams. Rhode Island
Hospital, Brown University, Providence, Rhode Island
Although a strategy of "debulk and dilate" may appear intuitively superior
to balloon angioplasty (BA) alone, data supporting this concept are lacking.
Accordingly, we performed angiographic laboratory analyses of 21 patients
(pts) treated with rotational atherectomy (RA) and adjunctive aggressive BA
and compared their immediate angiographic outcomes to 21 selected pts
treated with BA only. The BA only group was chosen from a large PTCA
database to identify a "matched" SA pt for each of the RA pts. Matching
was based on clinical and coronary angiographic characteristics. When the
two groups were compared at baseline, there were no differences (p > 0.05)
in terms of age, gender, target lesion location, % stenosis, minimal lumen
diameter (MLD), reference diameter, TIMI flow grade, lesion length or pres-
ence of calcium, thrombus, or eccentricity. The angiographic results of final
outcome were:
Conclusion: Despite prolonged recovery times and extensive transient
%WMA, reflective of myocardial stunning, these factors were not predictive
of troponin I release following successful ROTA. Thus microinfarction may
occur in the context of myocardial stunning, yet the dominant mechanism
transient WMA is likely to be myocardial stunning.
Charactenstic (mean ± 1 SD) BAAlone RNBA p
Reference diameter (mm) 26± 0.4 2.70 ± 04 0.800
MLD(mm} 1.7 ± 0.4 2.1 ± 0.3 0.005
% Stenosis 33.2 ± 136 18.9 ± 10.1 0.000
Acute gain {mml 1.1 ± 0.5 14± 0.3 0.038
Dissection (% pts) 28.6 9.5 0.116
Extent of dissection (mm2) 2.2 ± 5.1 09± 0.3 0.057
What is the Ideal Burr Size for Rotablator
Atherectomy?
Barry M. Kaplan, William W. O'Neill, Mark Dooris, Venu M. Reddy, Cindy L. Grines,
Robert D. Safian. William Beaumont Hospital, Royal Oak, Michigan
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Plaque Pulverization During Rotablator
Atherectomy: Does It Impair Coronary Flow
Dynamics?
- P< 0.001 --.-..
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Before After p value
MAP (mmHg) 101 ± 5 94 ±4 ns
HR (bts/min) 72 ± 2 74 ± 3 ns
Prox. Lumen Diam {mm} 3.44 ± 01 3.50 ± 0.2 ns
Minimal Lumen Diam (mm) 1.3 ± 01 2.6 ± 02 005
APV(cm/sl 20 ± 3 36 ± 5 0.05
DSVR (ratio) 1.8±0.8 15 ± 0.6 ns
CSF (mllmin) 81 ± 14 154 ± 18 0.05
CVR (mmhg/mllmin) 1.74 ± 0.4 0.74 ± 0.4 005
CFR (ratio) 1.24 ± 01 1.6 ± 0.1 ns
Rotablator atherectomy (MRA) results in pulverization of plaque which is
cleared by the microcirculation, but the impact of microembolization on coro-
nary blood flow is unknown. Accordingly, coronary flow dynamics were stud-
ied before, immediately after MRA, and after adjunctive PTCA using Doppler
Flowires proximal and distal to the stenosis in 15 patients (LAD 8, LCX 3, RCA
4). Stable phasic signals were recorded distally in the same angiographic po-
sition and basal average peak velocity (APV) and diastolic to systolic velocity
ratio (DSVR) were measured. There were significant decreases (p < 0.007) in
diameter stenosis assessed by quantitative angiography from baseline (63
± 17%) after MRA (49 ± 18%) and after adjunctive PTCA (28 ± 12%). Heart
rate and blood pressure did not change at any stage. There were significant
increases in basal APV and DSVR after MRA and adjunctive PTCA:
DISTAL AVERAGE PEAK 3 DISTAL DIASTOLIC/SYSTOLIC
VELOCITY VELOCITY RATIO
2.5
Conclusion: 1. Despite tissue pulverization and microembolization, Rotab-
lator atherectomy did not result in detectable impairment in coronary blood
flow. 2. Average peak velocity and diastolic/systolic velocity ratio improve af-
ter MRA. 3. Adjunctive PTCA significantly contributes to the improvement in
distal coronary blood flow after MRA.
landmark were recorded before and after PTCRA. Doppler measurements
were made before and after PTCRA and adjunctive balloon. Average Peak
Velocity (APV) and Diastolic/Systolic Velocity ratio (DSVR) were measured
distal to the lesion. Coronary Flow Reserve (CFRI was assessed with adeno-
sine (24 to 30 JLg i.c.). Estimated coronary blood flow (CBF) and coronary
vascular resistances were calculated by standard formulae. Resu/ts: Before
PTCRA, all Pts had TIM I-III Flow. Immediately after PTCRA, 2 Pts had TIM I-I
Flow, 4 Pts had TIMI-II Flow, and 4 Pts had TIMI-III Flow. In all Pts however,
the frame to opacification increased significantly from 49 ± 12 to 118 ± 47
frames (p < 0.05). After the administration of nitroglycerin i.e. (10/10 Pts) and
verapamil. i.e. (2/10 Ptsl. TIMI-1I1 Flow was restored in all Pts and the frame
to opacification returned to baseline (50 ± 9 frames). The following are the
coronary hemodynamics after PTCRA + adjunctive balloon + nitroglycerin
+ verapamil. Results (mean ± semi:
Transient wall motion abnormalities (WMA) have been found following rota-
tional coronary atherectomy (ROTA) in the majority of patients assessed by
serial echocardiography. A possible mechanism of transient WMA in this set-
ting is myocardial stunning secondary to distal embolization of atheroscle-
Conclusions: 1) Immediately after PTCRA, the reduction in CBF is likely
due to coronary spasm since this spasm was rapidly reversed by of coro-
nary vasodilators. 2) Immediately after PTCRA + adjunctive balloon, there
is an increase in APV, estimated CBF and a fall in CVR. Despite this bene-
ficial hemodynamic profile, the CFR remained abnormal. suggesting either
ischemic reactive hyperemia or a persistent abnormality in the microcircula-
tuion.
Transient Wall Motion Abnormalities Following
Rotational Coronary Atherectomy are Reflective
of Myocardial Stunning More than Microinfarction
Gordon S. Huggins, Michael J.A. Williams, Jane Yang, Charles J. Dow, Roger
J. Hajjar, Michael A. Picard, Igor F. Palacios. Massachusetts General Hospital, Boston,
MA
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